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Fig.1 View-Independent simplification of bunny model

Bl RTHANSHSTRNEL

© PEERERELASU  hip/ www. jos. org. cn



78 Journal of Software HAFIR  2001,12(1)

Table 1 Approximation errors according to the bunny models

£1 ATEHENFLES

T'he size of beunding box Approximation Approxination error/length of disgonal of the
of the origiral model™ error® boundirg box of the original model®( %)
(a) 2, 00006 X 1. 88330 X 1. 54913 0. 000 00 0. 000 00
(L) 2. 00009 X1, 98292 % 1. 53044 0.000 41 0. 012 64
{c) 2. 001491, 98247 x 1, 54983 C. 000 66 0. 020 58
td} 2. 00C8H X1, 98035 X 1. 55222 C. 001 33 4041 33
{e) 2, BOB39 X 1. 97537 % 1. 56133 C. 002 63 0. 082 49
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(a) The original medel (b) 1 pixel error (c) 2 pixels error (d) 4 pixels error (e) 8 pixels error
(69 473 triangles)
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Fig. 3 Simplify bunny model with different rendering pixel errors
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Table 2 Frame rates of the rendering processes

F2 SHMERKE

Helicopter® Bunny@
The resolution of the screen window® 400X 300 400X 300
The rendering pixel error® 1 pixel® 1 pixel
The number of frames® 600 300
The number of triangles in the original model® 14 168 69 473
The number of triangles in the pre-simplified model® 3514 17 279
Approximation error between the pre-simplified model and the original model® (%) 0. 008 96 0.012 64
Frame rate without using LoD method® ) 5.76 1. 30
Frame rate with using dynamic LoD method (without pre-simplification)® 8. 90 3.23
Frame rate the the algorithm® 22. 39 8. 81

QHEA Q& T .OFBFOLHEORBTORRELE, ORRK, OREWME . OCRHERIN=MEHREH,
@FAFBRMTCEAN=ABNA, @FHNNS ARG BIM M EREZE O REME,OFA LoD #R

42 A 7 A R AT A T T 0 4 T S 0 4 0 0 42 A9 WO SR, 0 PR A SO 06 4 1 B B,

A A TEBEME, XBERENFANFAFHEN EMRYATXEARRBAN, AR
SRR SN B R P AR R SRR, AR XA & B L O MR, A0
BHRARATUERN FEMERDKEE AR RCENR AENHRESER.

+ HEEME BT http://ead. zju. edu. cn/home/kzhou/HybridLeD. html 8] 3 % 2.
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(a) No, 20 frame (b) No. 100 [rame (¢} No. 232 [rame
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() Image (a) ~Image (g) (k) Image(h)~Image(h) (1) Image(e) ~Image(i)
G RGO~ kol R (b~ B R () ) Wg I~ EB o

Fig. 1 Rendering of helicopter
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Abstract: Level of Detail (LoD) is a key technique for real-time rendering. A new real-time rendering algo-
rithm incorporating view-independent algorithms and view-dependent algorithms is presented in this paper.
Firstly, a polygonal mesh model is symplified view-independently according ro the different requirements of appli-
cations or the user-specified error. "I'hen the simplified model 1s used in 2 view-dependent real-time rendering algo-
rithm, Examples illustrete that the proposed mesh simplification algorithm and rendering algorithin can accelerate
the rendering speed greatly, while the rendering error (evaluated by pixel) is very small.

Key words: mesh simplification; real-time rendering; level of detail; virtual reality
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